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CLAIMS

1. A nitrogen ion implantation composition for combating glitching in an ion implantation
system when nitrogen ion implantation is followed by another ion implantation operation
susceptible to glitching when following the nitrogen ion implantation, the nitrogen ion
implantation composition comprising nitrogen (N2) dopant gas and a glitching-suppressing gas
comprising one or more selected from the group consisting of NF3, N2Fs, Fo, SiF4, WFg, PF;,
PFs, AsFs, AsFs, CF4 and other fluorinated hydrocarbons of CiFy (x>1, y>1) general formula,
SFs, HF, COF2, OF», BF3, BsFs, GeF4, XeF2, 02, N2O, NO, NOz, N>Oq4, and Os, and optionally

hydrogen-containing gas.

2. The nitrogen ion implantation composition according to claim 1, wherein the optional
hydrogen-containing gas comprises one or more selected from the group consisting of H,, NH;,
N,Hy, B:Hs, AsHs, PHs, SiHa, SioHgs, HS, HsSe, CHy and other hydrocarbons of C\Hy (x>1,

v>1) general formula and GeHs.

3. The nitrogen ion implantation composition according to claim 1 or claim 2, wherein the
nitrogen (N2) dopant gas constitutes greater than 50 volume percent (vol.%) of the nitrogen ion

implantation composition.

4. The nitrogen ion implantation composition according to any preceding claim, wherein the
glitching-suppressing gas is present in an amount of from 1 vol.% to 49 vol.% of the nitrogen

ion implantation composition.

5. The nitrogen ion implantation composition according to any one of claims 1 to 3, wherein
the glitching-suppressing gas is present in an amount of from 5 vol.% to 45 vol.% of the

nitrogen ion implantation composition.

6. The nitrogen ion implantation composition according to any one of claims 1 to 3, wherein
the glitching-suppressing gas is present in an amount in a range whose lower endpoint vol.%
value is any of 1,2, 3,4, 5,6, 8,10, 12, 15, 18, 20, 22, 25, 28, 30, 32, 34, 35, 37, 38, 40, and
whose upper endpoint vol.% value is greater than the lower endpoint value and is any of 4, 5,
6,8,10,12, 15, 18, 20, 22, 25, 28, 30, 32, 34, 35, 37, 38, 40, 42, 44, 45, 47, 48, and 49.

7. The nitrogen ion implantation composition according to any preceding claim, wherein the

glitching-suppressing gas comprises one or more sclected from the group consisting of NFs,
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NoFa, Fa, SiF4, WFs, PFs, PFs, AsFs, AsFs, CF4 and other fluorinated hydrocarbons of C.Fy
(x>1, y>1) general formula, SFe, HF, COF,, OF,, BF3, ByF4, GeFs, and XeF.

8. The nitrogen ion implantation composition according to any preceding claim, wherein the

glitching-suppressing gas comprises NF3.

9. The nitrogen ion implantation composition according to any preceding claim, wherein the

glitching-suppressing gas comprises oxic gas.

10. The nitrogen ion implantation composition according to claim 9, wherein the oxic gas
comprises at least one selected from the group consisting of COF2, OF2, 02, N>O, NO, NO-,
N>04, and Os.

11. The nitrogen ion implantation composition according to claim 9 or claim 10, wherein the

oxic gas comprises O3.

12. A gas supply package for supplying a nitrogen ion implantation composition to an ion
implantation system, in which the gas supply package comprises a gas storage and dispensing
vessel containing the nitrogen ion implantation composition according to any one of claims 1

to 11.

13. A gas supply kit for supplying a nitrogen ion implantation composition to an ion
implantation system, wherein the gas supply kit comprises a first gas storage and dispensing
vessel containing nitrogen (N,) dopant gas, and a second gas storage and dispensing vessel
containing a glitching-suppressing gas comprising one or more selected from the group
consisting of NF3, Ny>F4, F2, SiF4, WFs, PFs, PFs, AsFs;, AsFs, CF4 and other fluorinated
hydrocarbons of CiFy (x>1, y>1) general formula, SFs, HF, COF2, OF,, BF;, B:F4, GeFa, XeFs,
02, N,0, NO, NO3, N,04, and Os.

14. The gas supply kit of claim 13, further comprising a third gas supply vessel containing

hydrogen-containing gas.

15. The gas supply kit of claim 14, wherein the hydrogen-containing gas comprises one or more
selected from the group consisting of one or more selected from the group consisting of H,
NHs, N>Ha4, BoHs, AsHs, PHs, SiHa, Si:Hs, H»S, H»Se, CH4 and other hydrocarbons of CHy

(x>1, y>1) general formula and GeHs.
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16. The gas supply kit of claim 13, further comprising hydrogen-containing gas in mixture with

the nitrogen (N») dopant gas in the first gas storage and dispensing vessel.

17. The gas supply kit of claim 13, further comprising hydrogen-containing gas in mixture with

the glitching-suppressing gas in the second gas storage and dispensing vessel.

18. The gas supply kit of any one of claims 13 to 17, wherein the glitching-suppressing gas
comprises one or more selected from the group consisting of NF3, NoFy, Fa, SiF4, WFs, PF;,
PFs, AsF3, AsFs, CF4 and other fluorinated hydrocarbons of C«Fy (x>1, y>1) general formula,
SFg, HF, COF,, OF,, BF5, B;F4, GeFs4, and XcFa.

19. A method of supplying gas for nitrogen ion implantation, comprising delivering such gas
to an ion implantation system in a packaged form comprising at least one of:

(1) a gas supply package comprising a gas storage and dispensing vessel containing a nitrogen
ion implantation composition comprising nitrogen (N») dopant gas and a glitching-suppressing
gas comprising one or more selected from the group consisting of NFs, NoFa, Fa, SiF4, WFg,
PF;, PFs, AsFs, AsFs, CF4 and other fluorinated hydrocarbons of C.Fy (x>1, y>1) general
formula, SFs, HF, COF,, OF,, BF3, BoFs, GeF4, XeFa, Oz, N2O, NO, NO3, N2O4, and Os, and
optionally hydrogen-containing gas, as a packaged gas mixture; and

(i1) a gas supply kit for supplying a nitrogen ion implantation composition to an ion implantation
system, in which the gas supply kit comprises a first gas storage and dispensing vessel
containing nitrogen (N;) dopant gas, and a second gas storage and dispensing vessel containing
a glitching-suppressing gas comprising one or more selected from the group consisting of NF;,
N,F4, Fa, SiF4, WF,, PFs, PFs, AsFs, AsFs, CF, and other fluorinated hydrocarbons of C.Fy
(x>1, y>1) general formula, SFs, HF, COF,, OF,, BF;, B;F4, GeF4, XeF,, O,, N>O, NO, NO,,
N»0y4, and O3, optionally wherein the gas supply kit further comprises hydrogen-containing gas
in a third gas storage and dispensing vessel, or in one or more of the first and second gas storage

and dispensing vessels.

20. The method of claim 19, wherein the hydrogen-containing gas in the gas supply package (i)
comprises one or more selected from the group consisting of Ha, NHs, NaHy, BoHg, AsHs, PHs,
SiH4, SioHs, HaS, HaSe, CHy4 and other hydrocarbons of C\Hy (x>1, y>1) general formula and
GeHs.

21. The method of claim 19, wherein the hydrogen-containing gas in the gas supply kit (ii)

comprises one or more selected from the group consisting of H,, NH3, N>Hy, BoHg, AsH3, PH3,
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SiH4, SioHs, HaS, HaSe, CH4 and other hydrocarbons of C\Hy (x>1, y>1) general formula and
GCH4.

22. A method of combating glitching in an ion implantation system wherein nitrogen ion
implantation operation in the ion implantation system is followed by another ion implantation
operation that is glitching-susceptible, said another ion implantation operation optionally being
arsenic ion implantation and/or phosphorus ion implantation, the method comprising ionizing
a nitrogen ion implantation composition according to any one of claims 1 to 11, to generate

nitrogen implant species for the nitrogen ion implantation operation.

23. A nitrogen ion implantation method, comprising ionizing a nitrogen ion implantation
composition according to any one of claims 1 to 11 to generate nitrogen ion implant species,

and implanting the nitrogen ion implant species in a substrate.

24. The method of claim 23, wherein the implanting comprises directing a beam of the nitrogen

ion implant species at the substrate.

25. Use of an ion implantation composition, gas supply package, or gas supply kit according to
any one of claims 1 to 18 for the purpose of combating glitching in an ion implantation system
wherein nitrogen ion implantation operation in the ion implantation system is followed by
another ion implantation operation susceptible to glitching, optionally arsenic ion implantation

and/or phosphorus ion implantation.

26. A packaged gas mixture comprises a gas storage and dispensing vessel containing the
nitrogen gas mixture comprising nitrogen (N,) dopant gas and a glitching-suppressing gas
comprising one or more selected from the group consisting of NF3, N2Fs, Fo, SiF4, WFg, PF;,
PFs, AsFs, AsFs, CF4 and other fluorinated hydrocarbons of CiFy (x>1, y>1) general formula,
SFs, HF, COF,, OF», BF3, BsFs, GeF4, XeF2, 02, N2O, NO, NO», N>Oq4, and Os, and optionally

hydrogen-containing gas.

27. The packaged gas mixture according to claim 26, wherein the optional hydrogen-containing
gas comprises one or more selected from the group consisting of H,, NHs, NoHa, BoHs, AsHs,
PHs, SiHi, Si;Hs, HsS, HaSe, CHy and other hydrocarbons of CiHy (x>1, y>1) general

formula and GeHs.
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28. The packaged gas mixture according to claim 26, wherein the nitrogen (N2) dopant gas
constitutes greater than 50 volume percent (vol.%) of the nitrogen ion implantation

composition.

29. The packaged gas mixture according to claim 26, wherein the glitching-suppressing gas is

present in an amount of from 1 vol.% to 49 vol.% of the nitrogen ion implantation composition.

30. The packaged gas mixture according to claim 26, wherein the glitching-suppressing gas is

present in an amount of from 5 vol.% to 45 vol.% of the nitrogen ion implantation composition
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